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ABSTRACT
The zenith auroral spectra at College, Alaska, obtained 
during the 1957-1959 observing seasons, has been assembled in 
catalogue form. The prime purpose of this catalogue is to 
present the auroral activity in a manner which can be used by 
others in the interpretation of aurorally associated phenomena. 
Prom the general appearance of the spectra and other factors, 
a table of daily index numbers (1-9) is given for two observing 
periods. Although these numbers should not be used in them­
selves as correlation data they are valuable as representative 
indices. This point is indicated by the clear appearance of the 
spring maximum in activity and a general yearly decline in 
activity towards the minimum of the sunspot cycle.
Introduction
The Geophysical Institute of the University of Alaska, 
because of its ideal location in the northern auroral region, 
has been a center for research on the aurora borealis and other 
upper atmospheric phenomena for many years. Because of the 
great activity in this field the need for some type of auroral 
index has been recognized here for a long time. With the advent 
of the International Geophysical Year and the greatly expanded 
research in upper atmospheric physics, the need for an auroral 
index increased. Perhaps the biggest problem involved in this 
matter is the inability of workers in the field to decide what 
type of index would best represent the auroral activity.
The Geophysical Institute has operated a prism dispersion 
(Huet) spectrograph in a routine program for the last four 
years. This instrument subtends a field of 11° and records the 
time-resolved spectra from the magnetic zenith at College,
Alaska by the use of a moving plate holder. The effective 
exposure, determined by the slit length and speed of motion of 
the plate holder, is approximately one hour. The operation of 
the instrument is routine, and the data obtained in approximately 
one square centimeter of the photographic plate represents the 
time variation of the auroral emissions throughout the night.
For general correlations in the field of upper atmospheric 
physics these compact low-time-resolution spectra have been 
used as a general index of the auroral activity. From this use 
the present catalogue has evolved. The following report is a
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compilation of all Huet spectrograms from the fall of 1957 
through the spring of 1959. It is the author’s hope that others 
will be able to use these spectra as a basis for preliminary 
correlations which could then lead into more detailed studies.
Catalogue Format
The catalogue format was designed to present the spectra 
in as concise a manner as possible. Since showing the detailed 
intensity and time variations of all the individual lines was 
not the prime purpose, it was felt that the size of the spectra 
should be governed only by the ability of the reader to obtain 
a general idea of the time variation of the intensity throughout 
the night. However, the final decision concerning the size of 
the spectra was based on the thought that a large number of 
spectra lined up consecutively would provide the best opportunity 
to see any gross trends or fluctuating cycles in the activity.
One of the easiest grouping systems is a division into 
calendar months. Since this satisfies all of the requirements, 
it is the system which has been used. Thus the catalogue 
consists of the spectra grouped monthly with each month taking 
up an individual page.
Because of the small size of the spectra in this format 
some system for identifying the different wavelengths in the 
auroral spectrum was needed. The small size and multitude of 
spectra did not permit individual wavelength scales on each 
spectrum. Consequently it was decided to include a master
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spectrum with all of the major auroral emissions identified.
The master is in the form of a fold out sheet at the end of the 
catalogue and is readily available for comparison with the 
smaller spectra. To orient those unfamiliar with spectra, a 
circle is drawn above the auroral emission line at 5577A on both 
the small spectra and the master spectrum. With this as a 
reference mark, it should be relatively simple to find, on the 
small catalogue spectra any emission line which is on the 
master.
The time scale is based on 150° West Meridian time with 00 
indicating midnight between the two dates listed at the right 
side of each spectrum. The time varies from evening twilight 
at the bottom of each spectrum to morning twilight at the top.
The time marks are at two-hour intervals, and no greater than 
one-hour accuracy should be used.
On many nights uniform moonlight contamination fogs most 
of the spectrum (Jan, 4/5, 1958). However if the aurora was of 
nominal intensity at least the 3914a band of tfg-lst negative 
system should be visible (Mar. 4/5, 1958). When the aurora is 
very bright each emission line will appear as a sharp image of 
the slit. The narrow band on Mar. 1^/13, 1958 at 0() is an 
example. The continuous light contamination observed as discrete 
streaks across the spectrum (Dec. lo/ll, 1957) is due to moon­
light on scattered clouds.
The parameter used to determine the degree of cloudiness 
is the intensity of the mercury emission lines on the spectra.
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The physical location of the spectrograph is 1-1/2 miles from 
the mercury vapor street lights on the campus of the University 
of Alaska. Thus the degree of cloudiness or overcast determines 
how much scattered mercury light enters the spectrograph. Even 
on perfectly clear nights some scattering takes place, and 
consequently some mercury emission is visible on the spectrum. 
The master spectrum illustrates the intensity of the mercury 
lines on a clear night; any weaker intensity is of course also 
indicative of a clear night. The strong mercury intensity on 
Oct. 18/19, 1958 illustrates a complete overcast.
Activity Index
Table 1 has been compiled to facilitate the use of the 
catalogue. This table essentially summarizes the data. The 
numbers in the table indicate qualitatively the author's 
interpretation of the degree of activity and are intended 
basically as an aid to those unfamiliar with spectra. The 
values range from 1 through 9, where 1 indicates no aurora at 
the College zenith all night. The number was obtained by 
qualitatively weighing the general intensity, the number of 
hours over which the display lasted, the occurrence of the 
auroral emissions with respect to midnight, and the type of 
display determined by the relative intensities of different 
emission features. Their primary purpose should be to ascertain 
whether or not it would be advantageous to look at a particular 
spectrum to see if any correlation at a definite time exists
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with other data. They are not intended primarily to be used as 
numbers to correlate with other data. However, as a represent­
ative index they are not too inconsistent. The row labeled 
Normalized Sum in Table 1 clearly shows the spring maxima in 
the activity and the general decrease in yearly activity 
towards the minimum of the sunspot cycle. Also the variation 
in the numbers for any particular month follow fairly well the 
variations in the magnetic activity. This correlation is 
exemplified in Pig. 1, using Jan. 1958 data and the 3 hourly 
College K-indices summed over the hours during which the 
spectra were obtained. The match between the character of the 
two curves is quite good, considering the ambiguity in the 
meaning of the K-Index sum. In other spectroscopic work (Rees, 
Belon, Romick, Plan, & Space Sc. 1961, in press) a better 
correlation has been found between magnetic activity in gammas 
and the southern motion of the hydrogen arc and, consequently, 
the southern motion of the aurora in general. Thus although 
the daily index numbers listed in Table 1 perhaps do not provide 
all of the information that might be desired, they should 
enable any experimentalist to determine if there is any correla­
tion trend between his data and auroral activity which would 
warrant a more extensive etudy of the individual spectra.
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TABLE I
ACTIVITY INDEX
1957 1958 1958 1959
Pate Sept Oct Nov Dec Jan Feb Mar Apr Aug Sept Oct Nov Dec Jan Feb Mar Apr
1-2 4 1 5 5 3 4 5 3 3 3 6 5 3
2-3 4 3 5 4 4 4 5 4 4 3 3 5 4
3-4 4 6 4 3 4 5 6 3 3 3 3 4 5 3
4-5 4 1 6 3 4 5 6 4 3 1 3 4 4 1
5-6 3 1 6 4 6 5 6 3 3 1 6 4 3 1
6-7 3 4 5 3 5 5 7 4 4 3 5 4 3 3
7-8 5 5 5 4 4 4 3 2 3 4 4 4
8-9 4 6 4 6 4 3 1 5 5 4
9-10 6 6 5 4 5 2 4 3 1 3 1 7 3 5
10-11 6 5 4 3 9 4 2 5 3 1 4 2 4 2 4
11-12 5 4 5 5 6 6 2 5 1 1 2 3 4 4
12-13 6 4 5 6 6 3 5 1 5 4 4 3
13-14 7 4 5 7 5 4 1 1 3 4 3 4 4 2
14-15 5 4 6 6 4 5 6 3 1 4 3 4 3 1
15-16 3 5 4 5 5 2 7 3 3 4 4 4 4 2 3
16-17 5 4 3 5 6 r 6 6 7 5 3 1 4 4 5 5 1 3
17-18 1 1 7 5 7 6 7 4 1 3 4 2 1 1 1
18-19 3 3 4 5 5 5 7 3 3 3 3 5 4 2 3
19-20 3 3 3 5 6 6 6 1 2 1 3 3 1 3 3
20-21 6 2 6 6 8 7 3 2 3 3 3 2 3 4
21-22 3 3 2 6 7 5 4 2 6 3 3 3 1 1
22-23 4 4 2 7 7 7 4 2 7 4 4 3
23-24 6 3 5 3 4 5 7 6 3 5 4 3 3 4
24-25 5 3 7 4 5 4 8 6 5 1 3 4 5 4 5
25-26 5 3 7 6 5 3 6 2 5 5 3 4 4 5 4 4
26-27 5 8 2 3 6 2 5 5 3 4 4 3 4 7 5
27-28 2 5 8 1 4 5 5 5 3 4 4 4 3 3 5 7 6
28-29 8 6 7 3 5 3 4 5 3 3 4 5 1 4 5 7 6
29*30 6 4 5 3 7 3 5 3 3 4 6 6
30-31 4 7 7 3 5 3 4 1 2 5 6 6
31-111 1 3 6 4 6 3 3 1 5 4
Normalized
sum 4.4 4.1 4.6 4.6 4.6 5.2 5.5 4.6 3.6 2.9 3il 3*2 3.3 4i0 3.7 3.8 3.5
Clear
nights 1 3 0 4 5 8 4  15 5 5  7 1 9 9 2 9  16
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Conclusion
Although the time resolution on the individual spectra is 
only one hour, some information on the simultaneity of occurrence 
of auroral activity on a global basis should be obtainable by 
comparing the College, Alaska data with that obtained at other 
stations throughout the world. In particular,, the general 
comparison between the auroral activity at College, which is in 
the northern hemisphere, and that at different stations in the 
southern hemisphere should indicate the possibility of 
simultaneous activity in the two hemispheres. The data in this 
catalogue covers the auroral observing seasons contained in the 
International Geophysical Year and the International Geophysical 
Cooperation. It is anticipated that this information will be 
helpful in the interpretation of other data, obtained during 
the same period, which might be aurorally associated, and it 
is hoped that the information will thus help to clarify and 
increase our knowledge of the upper atmosphere.
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